1. Statement of Problem.-Many problems in plane potential theory can be solved easily, if one knows how to map the interior (or exterior) of a given closed curve C in the z-plane, conformally and one-one onto the interior (or exterior) of the unit circle t = e"' in the t-plane. This can be done by tabulated functions in some cases, but even in such cases, the solution often involves one or more symbolic parameters, whose numerical determination is awkward.
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Therefore, there is great interest in obtaining direct iterative or other numerical procedures, applicable to all sufficiently regular domains. Many such schemes have been proposed, of which the most widely used is due to Theodorsen and Garrick.' The analytical formulae involved in these schemes have all been known, or could have been derived easily, since the time of Riemann, Schwarz and Neumann. However, there is a tremendous variation in the accuracy which can be achieved in a limited number of steps, and in the amount of data which must be stored, depending on the method used.
We have tried to develop schemes practicable for high-speed computing machines with limited "memories," giving good accuracy in a limited (105-106) number of steps. We outline below two new schemes, one for computing t = f(z) from z, and the other for computing z = g(t) from t, which seem to us to offer various advantages. In addition, an analogous scheme for computing steady plane flows with free boundaries is described.
2. First Solution.-To compute f(z), it seems most convenient to consider w(z) = i ln z/f(z) (w = u + iv);
we can assume that C contains the origin z = 0, so that w(z) is singlevalued. Using Cauchy's Integral Formula, since v = -ln r (z = rei0)
is known on C, we can compute f(z) by a quadrature at all points, if we can determine the "angular distortion function" u(z) on C. This satisfies the non-singular, linear integral equation, for all Zj E C,
7r where VOL. 37, 1951 (z) =1 flnr dp (2') 7r p Here p and da are defined by z -Zj = pe"'. (For exterior mappings, the sign of the left-hand side of (2) is reversed.) Prager and Carrier2 have previously shown that, if the interior of C with two points deleted is mapped conformally onto an infinite cylinder with a finite slit, the boundary-to-boundary correspondence is given by an integral equation of the form (2), but with a different 4(zj). Their procedure has the advantage that cI(zj) is given in closed form; it has the slight inconvenience of involving two parameters which must be determined. It has the disadvantage that, at the ends of the slit, the derivative of the correspondence is zero, which leads to an order-of-magnitude loss of accuracy. It is not clear that this loss of accuracy is compensated for if the interior of C is mapped, by this means, indirectly on the unit circle (or similar bounded, regular domain).
Formula (2') as written involves a divergent integral, which is defined by taking the Cauchy principal value. One can avoid the inaccuracy inherent in estimating this integral directly, by contour integration. Formula (2') is equivalent to 4'(Zj) =.fc (-Oj) 
7r where z = rei0 as before, and 4,j is the angle between Ozj and the tangent to C at z1. As noted by Carrier,2 accurate numerical integration with respect to dca is easy, with smooth contours.
Once b(Zj) has been computed at evenly spaced points, the discrete analog of (2) The Dini transform of a function is an integral transform whose kernel has a logarithmic singularity. However, the fact that this leads to a convergent integral appears to be less significant than the fact that the error in a discrete approximation gives rise to a slowly oscillating error in curvature, which vanishes at the . 4. Free Boundaries; Concluding Remarks.-Although we have not had VOL. 37, 1951 direct numerical experience with (6), we have had a good deal of experience with the analogous free boundary problem. In this case, Levi-Civita's parametrization and use of K = K(t) leads to an integral equation essentially of the form
Here v(or) is known and M is a parameter. By letting v(oa) involve other parameters, the cases of symmetric walls, cusped cavities, Riabouchinsky flows, etc., can be treated in the same way.
Using 5-25 points on barriers whose angular extent was as large as 1550, very good approximations were obtained to the curvature, and extremely good approximations to the profiles of the obstacles. This problem has already been adapted for explicit computation on the computing machine at the Institute for Advanced Study.
Generalization of the preceding formulae to regions with corners and to annular regions can be easily made, but we have not explored their practicability for accurate computation on high-speed computing machines.
A detailed discussion of the preceding formulae and their arithmetizations, together with the accuracy which may be expected if they are used, will appear in a longer article. Relatively little is known about the sign of the approximation to a function furnished by the partial sums of its Fourier series,' but most evidence suggests that "in general" the partial sums oscillate around the value of the function at each point,2 so that (for example) not all of them will exceed the function. This note is a preliminary report on some investigations which attempt to make this principle precise for various classes of functions. To simplify the statements I restrict myself here to some par-
